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EPA,ECOLUIiY,A1VUDUE AIVIVOU1Vl;1;YROPVSEDPLAN

This Proposed Plan identifies the preferred alternative The preferred alternative will: protect the Columbia
-- ------- ----- - -foranint'yrimtemedtal-rneasur^s-at-ttu-lfYldCR--4- ----Rives-enviro¢men_t frrne to:ic hexAvalent chromium,

. . --„_:^.. _.
- EDpeeabEe fitsii toeatee at ttu r...,„,.a Site (ftgttre .provtdo mforma tom that wiN :-e.l to :'.a..-l .-e:n-o:y

1). It also summarizes other alternatives evaluated for selection, and be consistent with possible final
interim remedial measures in this operable unit. The remedies at this and the source operable units.
intent of an interim remedial measure is to speed up

actions to address contaminated areas that pose threats The preferred alternative is the initial recommendatioa
to human health or the environment. of the EPA, Ecology, and the DOE. This cleanup

alternative will be selected only after the public has
This Proposed Plan is being issued by the U.S. had the opportunity to comment on this
Environmental Protection Agency (EPA) as the lead recommendation, and all comments have been
fogto=-'oryagency,ch-=Waskington _ein:^••-'el,^.,^nwt -- -- --reviexed-atxl eonsidered.-'4'ht agencies am see"n-

-- of Ecology (Ecology) as the support regulatory comments on each alternative that has been considered
agency, and the U.S. Department of Energy (DOE) as and on all supporting documentation in the

----- ------ -- - .ti.- ~,;^s ble agency. Ecology, EPA, and DOE are Administretive Record, not just on the preferred
--_-- ----_--, issuiat$ th s Prgpnsed Plan as nart of t1te9_r public alternative. Commentt may be tnade-in ,erson,u the

participation resporuibilities under Section 117(a) of -public_meeting to bslteltt at PLACE,DATE, TIME,
- -=--ihe -Gb®preht,alve= ^EnvL;,nmeMOi--$esponse^- _ .^.

- -_ ^r cOmmtN5lnaJ-hEmadE7n wruwg and sent to the
Ctuaoensation. and Liability Act (CERCLA), address in the box below. Written comments must be
commonly known as the 'Superfund` law. The DOE
is also issuing this Proposed Plan as part of its
xsporSib4ifies-tutdar-the National-Eaviro.:s.ental
-Poiiey Act.- Ivnrionai Bnrironmenral rolicy ,ici vaitus
are addressed in the Focused Feasibility Study Repo ^

Th,; EPA, Ecology, and the DOE encourage
0 you to comment during the public comment

for the iw°in°-+ Ycra7bii vTut, Revi-siiiri period on all of the interim remedial alte[natlves
(DOE/RLr94-48). described in this Proposed Plan. Based on new

information or public comments, the EPA,
T^tispropQsea Plan is intended to be a far.t sher.t For ^oiogy, and the DOE may modify the

--- aubli-review_Jhatbrieity dcseraiss^oe r^mea+al----{ referrettalternativcor seieata>sther remedial
alternatives that have been analy-zed, idcntifies the

p
,t.. .:ve presented in this Proposed Plan.

preferred alternative, and summarizes the information
reliet,,., . .,, ....,,n «,.nd th. ..s.... t su......tnative..,.,... ... . .................. ..... r....,.....,. send written comments to:

Larry Oadbois
The preferred alternative presented in this Proposed U.S. Environmental Protection Agency
Plg_n it to remove Containated e^ronrn^dwat.r t.h..^ qt9 CmiF linnl.va...._. .ord, Suite 5
1OQ-KR-4 Operable Unit, treat it by ion exchange, Richland WA 99352
and dispose of treated groundwater by using

,
^1920Zy

^upgradient injection wells to return it to the aquifer. s

-------- f!b..__.

--- 1'echnieat tetnu and other text in bold are defined in the gtosrary at the end of this dotument.

lp^A_ .6^

/,s'
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Figure 1. 100-KR-4 Operable Unit.
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submitted by DATE, 1995. Responses to comments

will be presented in a responsiveness summary that

will be part of the interim action record of deeidon,

wuis the ueoisiort-daeumene- that-peeseats-the-- --
- -inter+mt €leamin- reme.-lv for fhis operable utut. The

- ' -''le-1''octi-i rveun^n.i.y--- - public is encmtragcd to ttvmw
d- --

Stady for the 100-XR-4 Operable Unit, Revision 0
(DOE/RL-94-48), which discusses the 100-KR-4
Operable Unit. This and other documents listed at the

end of this Proposed Plan provide greater detail about

this operable unit and are availabie for review in the
Administrative Record.

MARK YOUR CALENDAR

-t ?^4:-day-ptibiiC-cvuuucfu pciivd ^ir the ivv-

IKR-4-Proposed Plan wiltbe_ from DATE, 1995
to DATE, 1995.

r
A pubflU ufccti`ug uri "u'iu rf

G
yvscu rfan wu-bc----j--

held on DATE, 1995. The meeting location and
-= • --t,f/,P iVf...ur o.u be atmotmceo.

You will have an opportunity at the meeting to

direct questions to the EPA, Ecology, and the

DOE reoresentatives and to comment on the
remedial_ alternativec . .

HANFORD SITE HISTORY

The Hanford Site is located in southeastern
_}1Jaa_hinonn (Pivyrr 1). It was established in 1943 to

erodse olutoniutnfornuclear-weatxms Jsim"Q Te^tors
and chemical processing plants. The 100 Area of the
Hanford Site is located along the Columbia River and

includes nine deactivated DOE nuclear reactors used
-for-plutonium prodactiotrbetweetr1943-mid4987.
Operations-at the-Hanfortl Site-are-txiw focused on
environmentai restoration and waste management. in
Nnvemher 19R9. the EPA desi¢nated the 100 Area of

the-Hanford Siie a-Superfundaite and placeditenalte
1Vational Priorlties- List - because- of soil --and

grvundwater contamination that resulted from past
operat:on-_of-the- nt>rlear- facilities. -_Tt}-srgnD^ize
cleanup efforts under Superfund, contaminated areas
at the nine deactivated reactors were subdivided into
areas called "operable units."

atL l'r DF1t.:11VRV

-The-100-KR-;--Op,,r^le L:tit is located in the north-
central part of the Hanford Site alonQ a section of the

Columbia River known as the "Hanford Reach." The
100-KR-4 Operable Unit is one of three operable units
associated with the 100-K Area and includes the
grourdwater i'uweriyiug the 100-KR-1 and 100-KR-2
Operable Units (Figure 1). The 10D-K Area is the site
of two deactivated reactors: the K-East Reactor,
which operated from 1955 to 1971, and the K-West
Reactor, which operated from 1955 to 1970.

During the years of reactor operations, large volumes
of reactor coolant water containing chromium and
short-lived radionuclides were discharged to retention
basins for ultimate disposal in the Columbia River

through outfall pipelines. Liquid wastes from other
reactor operations also contained significant quantities
of>'.hrotnittm.--These wsstes-were discharged to!::.,-
soil column at cribs, trenches, and french drains.
Contaminant plumes in groundwater resulted from
these former waste disposal practices. Groundwater
r_pntaminatc4-Syith-CldtompjlWtdis ltresent beneath the
100•K-Reactor area and- is- migrating-toward-and
disr.ha_rging into the Columbia River because of the
natural water table gradient. Groundwater discharges
through the riverbed with minor contributions through
riverbank seepage (see Figure 2)

As a result of the discharge of groundwater from the
operable unit into the river, chromium, a metal that is
toxic to aquatic organisms in low concentrations, poses
a risk to aquatic organisms in the Columbia River
adjacent to the 100-K Area. The most toxic form of

3

chromium, hexavalent chromium, dissolves in water
and, therefore, moves freely with groundwater. Once
discharged to the river, it is easily assimilated by
aquatic organisms, some of which could be adversely
affected. - Trivalent chromium is less soluble and less
toxic, and is not easily transported by groundwater.
{ris-presumed that most chromium detected in
groundwater at the 100-KR-4 Operable Unit is
hexavalent chromium.

In-August - 10-94-,--a-ptlot-scale-trreaf_bility test was

Statted8r- tut-400-D/DR--Area, - located awut 7

kilometers -(4 miles) northeast of the 100-K Area

(Figure 1), to assess the effectiveness of an ion

exchange treatment system to remove hexavalent

chromium from groundwater. Through July 1995,

this pump-and-treat system had extracted over 4
million gallons ( 15 million liters) of groundwater and

_11ad rci?aovcii over 38 pounds ( 17 kilograms) of

chromium. This system has been successful in
removing chromium from extracted groundwater at
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treatment system can be a successful groundwater
-- - treatment technology for chromium in the i00 Area.

The Columbia River along the 100-KR-4 Operable
Unit s r:rrently being used for activities such as

-fitmtirig, fishing, and water sitiing. The Hanford
River____ EaCi of fiE-c3aiin'wia-Ri'veF i^fiinpiert`EirBt"ve

^uveConservationStudy and Environmental Impact

Statement has identified the Hanford Reach of the
Columbia River along the 100 Area for consideration

as a desigoated recreational river under the Wild and
Scen(c Rivers Act by the United States Congress. The
.; lA e'! _ 'Er!vGr{t^S2^^.m1Qf:9E onw&'_, - •iTd^iefiflQ marsv.`----------°------ a- • ^-__^---^-
aspects of future uses of the Hanford Reach and the
land immediately adjacent to it. Other aspects of
future use, such as Tribal uses, need to be consistent
with this designation.

SUMMARY OF SITE RISK

Potential
.

-------------- resrs:o-tttttnanandecotogtcatrG^w.o:swero
evaluated in the Qualitative Risk Assessment for the
'i£n'i=ZiR-4 -Opera®Ie--Unit. - ---tem.au-nealtit and
ecoloaical ristcs essimated iti-llte_-qualitative .lisk.
assessmem are based on conservative assumptions that
may overstate the level of potential risks. The results
Pflhe_quli*^nt;vcriek=tG£smt:nt are described in thG

_--_-

--
- Human HealthRislt-Human health risks were

evaluated for the 100-KR-4 Operable Unit in order to
determine whether interim remedial measures were
req•aired. -ine Focused Feasioiii`ry Study Report for
the 100dQt-4 Operable Unit concluded that there were
no currenr unacceptable human health risks from

--=-_contaalntttitttt$k ThegrotinL7ATr5T'wk^ t)t9Ty^Ai^?s^EatiS4i

exposure is precluded by DOE site controls. Due to
the focused nature of interim actions under CERCLA
^ndJhe_absence-of -human-axpesttre, -0nlyy- teologtra l
risks ;̂v t i l be-addressed by the intersi remedial aeuon
rccotwuendt d in _ lais rtogosed -plan._ The-
rocommendedbterim_remedialstction_will itat nnse

--- -_..--_=----My^,4sttpt^JlerESl€S',C=^3?•r^••;'„aK' hanl.y'- --,,;..,.._ - ....•_^wai
remedy cnat wiil be seiected foi the l00-KR-4
l1.u^nl,ls TT_.:, .,.:11 ...IA____ L_.L L.. L 1,.
VtlclnVaG Vm, will LLUUIGSJ INUI LLUwGU wBUw allU

ecological risks.

Ecological _ Risk_ - The qualitative risk assessment
concluded that concentrations of tow inorganic

__ -contamina,ttL;inthe 14E1-^^,^oGrable-Utut=e*±GGd
the _EPA'sAmbiem Water Quality Criteria for
protecdonof_freshwateraquatic l.ife-hexavalent

chromidm and -inc. Tnis indicates that chromium
and zinc pose potential risks to ecological receptors.
This finding was based on sampling results during the
limited field investigation and indicates that chromium
and zinc concentrations in near-river monitoring wells
and riverbank seepage exceed criteria that are
protective of aquatic life - in the river. Potential
ecological receptors along the Hanford Reach of the
Columbia River, where groundwater from the 100-
KR-4 Operable Unit disoharges, include fish and other
organisms that live and spawn in the river, on the
river bottom, and along the shoreline; birds and other
animals that use the river and adjacent wetlands; and

such as herons, that consume aquatic
organisms. Receptors may come in contact with
chromiumcontatitinated groundwater as it discharges
into and mixes with water in the river, or as it issues
from riverbank seepage before flowing into the river.

One especially sensitive region of potential receptor
exposure is in the riverbed sediments. Fall ohimok
salmon-spawn in-gravelly-areas of-the rivcued. ^vne
of these is the segment of the Columbia River along
the iuu-iut-d Operable Unit. During November,

---------- ^a1^4TA.GIS^y3tGSQ^ (nrata) to a-depth of 12-to 15

_inchesS32to 40 centimeters) into the gravel and
deposit eggs. The eggs hatch into alevin in March;
the alevin develop into fry and remain in the redds

..-_-._.._-u;,tij_May, when thgy,rave and migrate downstream.

During the early life stages, salmon are significantly
more vulnerable to contamination exposure than later
as adults.

Of particular concern is the potential for chromittm-
bearing groundwater to enter pore water in the
gravelly river-bottom habitat used by the salmon eggs,
Arvin;-^!T^ ^'. 5:°cxa'reiciII chromium is toxic to
salmon at very low concentrations. In March 1995,
divers were able to collect pore water samples from
riverbed-sGditnents-that-are-pot„-ntial-spawvning area
adjacent to the 100-H Area, located 9 miles (15
kilometets) dotamstreamof the-1 0&K- Area. A few of
thalocations-sampled-ehowed-hexavalent chromium at
concentrations that exceed the EPA criteria for
protection of aquatic life.

In addition to determining potential ecological risk
from chemical contaminants in groundwater, the
qualitative risk assessment also examined the effects
from radioactive contaminants. It was calculated that
caetar,014_migntfZ,^^t-8t^^ to-exrta^-pr^=::;;r
species. Of six types of receptors used to estimate
ecological r^Wv, only the estimated dose to fish-eating
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dni:Ls-was-rw°ar-tb`c 'a^`aai-t±cZ u'^'aj a.^benr:iuuA16

(DOE Order 5400.5) at 1.1 rad per day. Other
recemorA such as fsb, aauatic invertebrates, herons,

and pl:nt eafi.il ducks ad es^^. a`•^ d,.^ses below 1:t7

rad per day.

Ecological considerations indicate that an interim
reffiedial meaaure-"is-warranted--for-ihe 1f00=KR-4 -

Operable Unit because hexavalent chromium and zinc
sonsentrations-in4be-Columbia ltiver substratc-tttay
exceed levels that are toxic to salmon eggs, alevin,
fry, and other aquatic organisms. The EPA,
Eoolopy,-and tfieY)OE agtee that an interim remedial
meastu'e ts required to .w',.,^.. t.^'.e expmtn'e of

-ecological re^-rs to hexavalent chromium in the

substrate ofthe Coltmn5tia Riverw a level thatprotects
aquatic organisms.

SCOPE APfIY ROI^OF ACitOrv

-- - -- -----------'^+e ^n+n+wd interim remedial measure is protectiveThe ^--^----
-of ecological reveptors in the sl:c;t: t.,-rm. It is'^..t...-^.."...-d

------ -- ----- --- --- tc prr^.,^„,' adequate protection umil the EPA, Ecology,
and the DOE imolemeat the final remedy for the 100

-KR-4Operable Iltt t,-or-untilsuch-time-tltat-the-DCOE
demonstrates to the EPA and Ecology that no further

interim measures are reauired to protei:i ecoiogicai
receptors. The preferred alternative recommeaded in

this Proposed Pian is an interiat taeasure that wouiu
. . ..... -,.

-- --- become part ofa total remedial action for me ttxi-tuc-

4 Operable Unit and that would attain all Applicable
or Relevant and Appropiiate Requirements as
provided for in Section 121 of CERCLA. As with

imerimsemed;?I tnea_tures, final remedy selection will

occur only after tahing public comment into
consideration.

The stamtory preference for remedies that employ
treatnent that redmcrA toxicity, mobility, or volume of

----Cnntaminarits$s-a-pr-ineip& element- i5-addressed-3y
the preferred alternative. Subsequent actions are
planned to fully address any other potential risks posed

the -I00-KR-4--flperable -d3ttit-ivill--be made by
addressing waste sites that are historic sources of

groundwater contamination. Surface waste sites

within- operable >mits 100-KR-i and 100-KR-2
received wastes during previous operation of the K-
East and K-west reactors and their support facilities.

The 100-KR-1 and 100-K-2 Operable Units will be the
subjact of Ar^n inttrim action Proposed Plans.
Remediating surface waste sites would help reduce the
potential for further contamination of groundwater in
the l00-KR-4 Operable Unit.

1NTERIM REMEDIAL MEASURE GOAL

The goal of the pump-and-treat system for the 100-
KR-4 Operable Unit is to prevent discharge of
hexavalent chromium at levels exceeding
concentration that are considered protective of aquatic
life in the Columbia River and river bed sediments.
w ay=;c receptor exposure point is within the river
substrate at depths up to 18 inches (46 centimeters),

where salmon eggs, alevin, and fry are present during

parts of the year. The relevant standard is the EPA's
chronic Ambient Water Quality Criteria for protection
of-freshwater-aquatic-life-for-hexava.letttshromiam-of
11 parts per billion.

The ion exchange pump-and-treat system would be

designed with the tntcni of preventing cnromium
concentrations from - exceeding -tae- Ambient Water
Quality Criteria of 11 parts per billion in riverbed
sediments. The qualitative ecological risk assessment
also identified zinc and carbon-14 as exceeding criteria
that are protective of aquatic life in the river. The co-

contaminants with chromium would be removed by the
ion exchange treatment system. Periodic monitoring
will be performed to assess the effectiveness of the
pump-and-treat system in meeting the Ambient Water
Quality Criteria. Monitoring methodology will be
d,.-veio,xtl-during-remediai des:g^...

Using injection wells located upgradient within

-by-lnls- operahlt' unit.-----8ecause this, is -an-sslterun- c."..rAmium plume boundaries, treated groundwateraction,
review of this operable unit and this interim would be re-introduced into the aquifer. The

remedy uasoirtg-asilte EPA, ology, and the treatment system will reduce chromium in the effluentwil!-be o a
_pOE continue to develop and evaluate fmal remedial stream by treating the effluent stream to meet the

---- - ----- -- -- ---- - akernatives forthe 100-I4R-4 .,^,,^erablslJs.it.--B -^ause------- --drank'ntg-water statxlardfor ch.rot^i-:n: -W^ider the State

this interim action is not the final remedy for the 100- of Washington's Model Toxies Control Act. The
KR-4 Operable Unit, additional action may be maximum contaminant level for chromium is 50

------ - ' ""f(ecF^§^y;f1 AYiltPELF9_viV-h_ er nnieniiai nkrs mven by parts per Dnllon.r____ _^

groundwater at this site.
It should be noted that because this interim action is

kcomribtttion to-the-overall emuindwater strategy in designed only to reduce levels of hexavalent chtnmium
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in-the-groundwater,anddhe-r'sver-substrate, there its a

potential for other groundwater co-contaminants to be
...-----------rMseni-='t3^'1he--rti[ljetrte^eff!ugmt-$t-£o"r"-•n•t%'-'•o•"-c

__ .,.---
_ .- ---- -- ---- - ---BbD!tt^fe-^-w8[et' ianriards gei rnr mme

contaatinants. The final remedial action for the 100-

KR-4 Ouerable Unit will address these co-

c^r.tim,ru:ni ; -'fherefore, tlxy-wlil-rat-be;.ddressci}

as part of this interim action.

The provisions of the Resource Conservation and
Reeovery Act, Section 3020, allow reinjection of

hazardous waste into groundwater provided that the

foiiowinR vondieians we met: i) the reinjection is part
of a CERCLA response action; 2) the contaminated
groundwater is treated to substantially reduce
hazardous constitttents prior to reinjection; and 3) the

CERCLA response action will, upon completion, be
------ -- - ---- Drn[tetive of`_Ynmatt-ii@aftli and iue 'c-n'vuor^mtent.

-An-0eera i o ion efchar^e-nump-and=treat system-will-
achieve substantial treatment of the primary
eontuminant of concern for this interim action,
chromium. The final record of decision for the 100-

= f€^^-f^aaTiTe^itiitiviiisonsiderhttmaEdlealh?iaks
and ecological risks posed by the other co-
contaminants in the reinjected effluent and, if

...
""^P^ate-responseacttons rlut-oetaxett.-- - - -- - ^^i, w^r

-_______ --_-_-_-T1:-i.nter6m--remedial-mea_QL*e is not intended to
achieve a final cleanup level in the groundwater. A
final cleanup level will be developed during the final
remedy-selatipn-proce.ts to evaluate Liuman-healthmid
environmental risks that might be associated with the
100-KR-4 Operable Unit groundwater.

SUMMARY OF ALTERNATIVES

Tite---10C Area Feas:b::i:y--StuBy -PF.:.ses -1--ar:- 2- - --

---- - provided-a-listof-sis-gene.^:c groundwater alter^Wtives
that could be applied to the groundwater operable units
in the 100 Area. Of the six alternatives, only five
were applicable to groundwater remediation at the
lw-:CR-a Operable Unit:

• Alternative 1: No Action

^ rciterttative 2: institutionai Control/Continued --
Current Actions

• Alternative 3: Containment

Alternative 4; Removsi/Reverse Osmosis

Treatment/Disnosal

• Alterative 5: Removal/Ion Exchange
71'reatmentt nisl,a-l

The treatment of groundwater contaminants in situ
was evaluated and dropped from the 100 Area

Fea°:wt«:w Study, Phases I and 2, as an appropriate
alternative for the 100-KR-4 Operable Unit because
insufficiem information was available on in situ
treatment methods. As a result, in situ treatment is
not discussed as a current remedial alternative in this
Proposed Plan. As discussed later in this dooument,
however, the DOE is planning to conduct tests on in
situ treatment technologies to provide information that
will allow this technology to be considered for future
remedial actions at the 100-KR-4 Operable Unit, if
appropriate.

Common Elements. All five alternatives, except the
ne--actiott alternative, evaluated for 100-KR-4
Operable Unit include controls to prevent human
access to groundwater and to require that groundwater
ĉonJc, entrations be observed during monitoring. In

-qy^ltiflrCt(Yiontintiui ac{;LSS _reaSdr;tlVng,-tll^pesett

network of groundwater monitoring wells would be
maintained, and samples would be collected to monitor

-ciunmi,, c,.n^_e....n*•ailons in groundwater. Monitoring

when these controls

were no longer necessary. To provide a common

basis for comparative purposes, costs, as shown below

for each alternative, were developed for an assumed 5-

_ yeaiint0.rim remedial measure nerind.

Alternative 1: No Action - Evaluation of this
alternative is required by the CERCLA Program to
compare the no action alternative with the different
action alternatives, and to consider taking no action if
appropriate.----Ur.dcr the no action alternative,

groundwater monitoring would not be required, and
data from sampling conducted for other programs
would not be used to assess the decision to take no
interim action. Likewise, data that may become
available from other ongoing programs such as the
pilot-scale treatability test at the 100-D/DR Area,
would not be used if the no interim action alternative
is implemented. Although the DOE would retain
control of the site throughout the interim period, no
institutional controls would be implemented
specifically for the purposes of the no action

^
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alternative. Additional monitoring and restrictions Operation and Maintenance Cost (5-year period): $32,200,000

would not be impletnented, and contamination in the
Present Worth (3•year period): f60,100,000

groundwater would dissh_late throuQlt natural

-€tmahd Time to lmplemem: 0 Months

- - - - Capital Cost: - so - - - - - Alternatiyt 4: RemOyai/Reyerse L1amt)sls Treatmentl

r^,' .,,,^^^^ " Thts afternau-re isthesame as Ai[ertisuve+rJnl^

Operation and Maintenarce Cost ( 5-year period): $0 5 (below), except that hexavalent chromium would be

- - ------ ------ - ---------- - ------------ -remnYei-fr0m the P;trai:revi grolmdWflter nsing reverle
Present Worth (s-year period): $0 osmosis. Reverse osmosis uses a membrane that

allows water to pass, but will not pass chromium. In
Estimated Time to Implemem: 0 Months this way the chromium would be removed from

Al i
groundwater and disposed in an appropriate facility.

ternat ve Th4 -*ectives-;.f-•^-opdon, utould-he- to
Current---Actiom ------This-- altern^ti••• im-o:ves tni¢ration flfgroundwater containin¢ chmmittm into
commitment to continned groundwater monitoring and the Columbia River, to prevent migration outside the
i'nsuCUtitmal controls. Institutional controls would 100-KR-4 Operable Unit, and to minimize source-to-
include, but may not be limited to, access and land use

`-'
receptor pathways by removing, treating, and

esmcnotts rencing, and site secttriry: irotmdwater
- - -- disposing of contaminated groundwater,_ _ _ _ _

-^wTWeb Wnl^d ^ 1!C
t0 W1YLl..pYeUtaate thecontinually

.

effectiveness of this interim action, and to support
decislora to continue the action or implement other

Capital Cost: y4,700,000

------- ------ interimYemedial-aCtionS aincium- " -ng the no actiont Operation and Maintefrence Cost 5- ear( Y period): T13.80(1.000

alternative). This alternative would also utilize the
data from on¢oin¢ studies to evaluate this interim

Presem Worth (5-year period): $16,700,000

_._ . - a^finn rmm^lwl^ ^Its nwn^^swt.,l
model,'---••r-^•^ ^ groundwater.^...^. r •• Tirtw to implement: IS Months

and generate additional technology performance data.
l i 5ternat : Removal/Ion Exchange TrIY tnltlltlA ve

-__
r...:..lr •-- ---- - -- A,..,..,.;,sr. ------- ^_ n_Pj" crooadwat_r would be mmnv.d t6rou^ it.................

oxranoaend Maiasmmce Cost (5-year perioaL S6oo aoo series of extraction wells placed within the,
groundwater piume. - Hexavalent chromittm would

Preaem Worth (5-year period): Ssoo,ooo then be removed by ion exchange treatment, as would
Z!I]G_aRd r.a-rbilta6, _. lf_rfQnirwrl, the :0.^. e)[CbBnge

Estimated Time to Implemem: 0 Months media, when exhausted, would be replaced with new
i L J

media would be disposed at the
_. Alternative 3• Containment , For thi I r-- - this a'Se"rna"tl'-v"

- '
Environmental Restoration Disposal Facility (Figure

---- ---- l twr rn nn i' lf would be inc--- ^llt6 - W w^DL._ __ ,. [a i-.:^..^,.F [. _ ,.0i.3mn..i.2 - •'m: -- -

River to isolate the existing groundwater chromium
-t}.---rne^bjxitves o€ this s w.:.at:ve are the same for
Altetnative 4.

plume. A cutoff wall is a subsurface vertical barrier
designed-to prevent the tni¢ration of contaminants, ramrol rnn .• CA ZOO pop__,,._ .,.... -
divert uncontaminated groundwater around

. ,

____con inant - plumes.---or--coffipletelySurround-.._-_ .9pErarinnaMMeimerulr-,eCOst(3-yearperiod):Sa,10o,000

contaminant plumes. A network of extraction and
^w {....1_...J:.. ...._.....1 ...^..IJ 4.....ell

t
Bie..r^

preseM Worth (5-year period): $11,200,000
l

^iauj14 nYllO, la^Y{6YYY ..VLLLVI, WVWY YG_

installed to intercept_ and control the contaminatraL_ _ Earimated Time toimptemem: 15 Momha
groundwater plume and enhance the effectiveness of
t^e- cutoff -wa!1, -The-eb;ective-of-the coataiamea: ?":'4.r.PfION OF TM PREFERRED
uiemauve-wouldbeto et'iminaie recepw'r painwaYS er.au^n aar..wamr.^^^r . mr^

rE

by preventing migration of contaminated groundwater
---to environmental recrptors, such- as those in the This Proposed Plan recommends an interim remedial
Columbia River. measure that involves removing chromium from the

_---_------- ------ __ - ttatural flow of grotmdwater that discharges into the
Capital Cost: $32,200,000 Columbia River adjacent to the 100-K Reactor Area.

To intercept the chromium plumes, grqttppwater

8
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Mo:Wtd be r'arpcu iiom wells located along the river
- -- shoreline. The water would then be processed using
---------- an ion exchange treatment technology w remove

chxxninm, TM txateYl effhv,nt ar1mlA be re(UIDCd tp

WG_ aYW1Gl WYJr WIR:YVY WGYS l^ WIW!!I iYl

- - ---- uPgradient_area_af_t!>eexistingchromium olume
-• -- ----- --- - Ft¢nre- 2k- Sipgnr<liemijeetion would _ be-done-

__ be2ause S^^inmi^ntg miy remain in the ireaini

effluent, and contamination of previously

• -,zacMf1lW13^'t- .aT; °
^at^'^{k.^attlsa^ -W n^/-UY tR ._._. _

eonfiguration for a treatment system to remove
chromium from groundwater will be applied to
desisning new systems for the interim remedial
measure.

Several characterization activitîeAŝ,. 1that will be in
l^rogress-dtlr-ntg-Lle^terttn TemC1841 measure

_ T_--
inchvlw the following:

and .>rw
^ ^^ "t'-•o^;.^.::le.• reunc Sampling - Periodic

sampling of monitoring wells and riverbank seepage

'Ftre pt;mp-and=freirmenf system would-redttce lulte locations provides new data to refmc the conceptual

amount of chromium in groundwater near the site model and identify trends in chromium plume

Colt:mbia River. It would also slow the movement of characteristics. Water table maps are regularly
groundwater into the river. The interim remedial updated to show the seasonal variation in groundwater
measure would continue to operate until the DOE movement.
rlmmon,gtrates that nmtn.._rt'v,n of wrnlnn..6..,... -ec:eptors in,.... ................
the river subsuate is assured, or until the interim Riverbed Sediment Pore Water Sampling - The DOE

fetrtedi3l:nZa.,°YrE-tsstiper6Zdedby;u'-tionSr-asso6iated---------swrt&--a--m°'±lt.^,ring p;vject that uses innovative------------ ---

with a mtai remedy for the opera^letintt. lnethods to couect water sampies from this habitat,----
it vrnr dirEcult to sample because of strong

The DOE supports several projects to provide river currents. Sediment pore water samples will be
information that is required during the preliminary collected by divers from riverbed sediments that

_englne?rihp?^ê_si>fi p-̂^ --e of_-t̂ne ^-rovide habitat for saimon eggs, alevin , and fry.--- --- -- -- - pttmp-ana-tre8t P

syst=rtr- -inemtaarat ntarpreave r°^ :^ ::. w.G ,- - ...,..,...
------ -- -- ------- - to !}desi.- the ex..ka-etion and injection well network, Tests to Immobilize Chromium in the Aquifer - 'Iwo

_ _2-jdZVZiOPWey3 t0ment[oP wZsysicm pZrfbtmarw'e; rciecta-are-c^:rzentl3` testing me^W^,."^° to immobilizeP1
-and 3) optimizeihe treatmenc -Lecnnuiugyy. These £hrcmium that is bving dispetsed with g.^W,dwater
projects are as follows: flow. Each works by changing the soil and water

-- cheultry in the aquifer. Chromium is altered to a
^ncc€pu!,l^ite==hfedel „'f„• -CER^ ^--prx.ess -- -lessmxic_stataAnd ils-mobiity isseduced: -There

-- ----- - includes a conceptual site model that describes in technologies offer promise of preventing the
detail the mature and extent of comamination. The movement of chromium to sensitive ecological
model covers plume boundaries, concentrations, and receptors, without creating the secondary waste
movement characteristics. Pathways by which associated with surface treatment technologies.
contamination may reach sensitive ecnlnoiral

receptors, and changes that may occur to the EVALUATION OF CONSIDERED
cnntamin,ant ^a°g it travels along the pathway, are ALTERNATIVES

A..1
^ddr$..^.QGAU

'
in u

A.
ic iLLwcf.

17tep:re^.°: alte.;ative, Alternative 5, removal/ion
_r

.._.SFt^Fr't^ivrcr4-sfrPu37^i"r$i0`"^tYN2=^Ti°ftQnilwaigr-fi^7cp--_-_
.,__ :. .ai'iSeSdGS

and chromium moveman'r are simulated witha - provides t^.® best balance of tradeoffs among the
numerical (computer) model. The simulation uses the alternatives with respect to evaluation criteria that are
conceptual site model for a framework, and used to evaluate remedies under CERCLA. The
inco-roorates information on the hydraulics of the - preferred alternative will protect human health by
aquifer. Groundwater flow is simulated maintaining institutional controls and protect the
mathematically for a variety of extraction and injection environment by reducing the discharge of chromium
well network configuration to predict how the plume to the river; will comply with ARARs, is cost
will change during the interim remedial measure. effective, and will utilize permanent solutions to the

--- -- extent-Eracticahle.- -The-prcfer:en

Pump-and-Treat Test in the 100-D/DR Area - This alternative satisfies the preference for treatment as a
pilot-scale test facility has operated since August 1994. principle element required by CERCLA.
Experience- --gaitad----regardittg the --- -optimt:n•.
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EXPLANATION OF CERCLA EVALUATION CR1TItRIA

The EPA uses nioe criteria to idedify as preferred alternative for a given site. To be selecsed. an alternative tnaat meet the fvst two
a '^^lnld eri0ait TheEPA ueee Ihe eaxt flvtCrneriaar ta aoeing°-criEr a for co .._

^m6 ......
- ahernattves and seiectiag a Preferred

----- --- -- --- auernstive._ Aher public canwleat, the EPA may ata:r its preferonx on the lasia of the last two ' modifying" criteria, which are
state and community acceptance.

Threshold Cnteria: S. Short-Term Effectiveness - Are there potential adverse
--- --- ---- --- - - ^- -- - -------..--- - . . - effects to either human health or the environment during -

- 1.- Ovenll proteelionof Htman Health and the conslnrtion or irrplemmution of the atCria[ive. How quickiy
Environment - How well does the alternative protect human does the alternative reach the cleanup goals?
health and the environment, both during and after eonswction?

A. Implxnw.bWry Is t!!a alternative bah kchnically and
2. CompWooe with Applicable or Relevant and adminiwatively fasibb? Has tlie technology been used

----_.-_- --- - ---I _ woor_oriate_gamr^ta - nnee the alternative meet all - surreseNUy on other similar aitesl-
federal and state applicable or relevant and appmpriate
requirements (ARARs)? 7 CaatIVhatare the estimated costs of the altermtive?

Ba/ancing CrJterla: MedJying Criteria:

3. Long-Term Effeetlvenna and Permaneaee - How well
does the attenuuveprotecrhuam hnab and the environment
after completion of cleatup? What. if any, risks will remain at
the site?

4. Reduetfon of Toxicity, MohlWy, or Volscoe Through
Tma®ent_-_rmas_fhe -aitesmtive effectivelr neat_tln
conmmination to significantly reduce drc roxiciry, rnnbBiry, and
volume of the hazardous substances?

• ^_: ^-t_ •__ , •__ • • ...• .
°_°_°-__- --_ -__- .-Av@Sc'rtp[itiudr^Ydwc c'v8i^un_^_iona; Ecfi[etneo

in the National Contin=ency Plan, is presented below

--____--(seebox). The five altetuatives are evalttated agaimt
-- - these criteria to identify a preferred alternative. The

community acceptance criteria will be evaluated
following the public comment period for this Proposed
P1aa. ine followiag presents a"orief analysis of each
of the -aiternatives for the 100-fCit-4 uperaoie Unit

---abaisst-the .".'a•soe..°' Co^ingency Plan criteria. Only
criteriapeftinenttotheseiectionofaninterunaction
have been addressed in detail.

^`varitit i-coiei:i7a6 t;i ;itit6att IIeatthattd tlte
-- -- ------ -- ----- Envlronment-- Alfrentetlial-alt• a•:ves ex^.ept the
----- - No Action Alternatives would protect human health

because groundwater concentrations detected at 100-
- ----- - - ----- -- RR-4--are -wisin-acceptable -levels-under--cucsent --

-exposurecandiaors.--Aiteinazfve 3: Cofitainineni, and
_ the treatmentAlte;nati_v_es 4 and 5(ion exchange and

--reveese-osmosis)-wottldprovide the best-proiection of -
the environment by reducing chromium conoentrations
and exposure from chro.-uiam to ecological receptors.

Compliance with Applicable or Relevant and
Appropriate Requirements - 7Le major ARARs

a. State Acceptance - What are the snte's comments or
concerhs about the aloernatives considered and about EPA's
preferred alternative? Does the state support or oppose the
preferred alternative?

9. Co®uoity Aeceptana - What are the community's
comnleatsor-solxemt aboutltx preferre2-sdftriutive? - ^_t
the community genedly support or oppose the preferred
alternative?

iueuiined for the five aiternadves include Ambient
Water Quality Criteria for surface water; State
Standards (WAC 173-218) for tlischarges of treated
groundwater; and Resource Conservatiott and
Recovery Act hazardous waste management standards
for secondary waste generated by the groundwater
treatment system. An interim remedial measure is an
interim action cesigtted to redtnx itttttlediate ecQlogioal
risks. Therefore, an interim remedial measure, by its
nature, is not intended to specifically meet AItARg
that wottld be applicable to a final remedial action.
The ARARs will be met to the extent practicable.
However, ARARs must be met for 1) any portion of
the interitn femedial rneasure that is final, 2) materials
that are treated or managed off site, and 3) any release
of hazardous substances that may occur during
implementation of the interim action. It should be
no•wd that this action is not intended to ttteet the
de;Diing water standards for all the co-eontaminants in
groundwater at the 100-KR-4 Operable Unit before
reinjecting the treated groundwater.

Section 121(d)(4)(A) of CERCLA allows the waiver
of certain ARARs for interim actions when the final
action will attain ARARs. At the 1110-KR-4 Operable
Unit, levels of hexavalent chromium in the treated

10
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groundwater will be below drinking water standards eventually migrate past a barrier wall and into the
and below target risk levels. The state discharge river. Alternative 1, No Action, and Alternative 2,
ssattdards-wilil;e waived for',:is interi,:. action. The Institutional Controls/ Continued Current Actions, do

- _-f,Ha1-r=lv-sekcte6ftx_Jhe-]JQ-K°.A .. ,̂:raple-tlnit - - ^i-HitiVldesi_^iflCaut k18¢ iglIDf^iwx"gi,ws, =A'1jt

the Fi.°,,- y..^^°^".,... ny the contaminants that by natural attenuation processes.

remain in the groundwater at this site and, if
necessary, response actions will be taken to address Keduction of Toxicity, 11obility, or Volume
those risks. Through Treatment - Through treatment, the ion

exchange and reverse_Qstnosislreatment alternatives
Alternative_1,1`1Q Actionr would_Itot iIlv91tC-A_RARs- --. - would provide the most reduction in toxicity, mobility,
t'- -ainxdA _ _ _ ^____^_,_ . .._
that ...^to be sa.l.rtea. Al.w-aaure t; ruo I F 6and vo:,tmr, o

f
c..romittm in the groundwater. The

Action, and Alternative 2, Institutional remaining alternatives contain no treatment.
Controls/Contimnd Current Actions, will not meet the

_._,:.. _ . . . .ita€e£ uqa ^ssc; ^r.^ ^ e _._.__.3 , ^ thism
,..-_
m ^tt

,,.. .
- Sd@:'t r ericttveBQ^k the LhSee Cl7tElla

alternative would allow hexavalent chromium to judged most likely to meet the remedial action goal
continue to exist in the river at levels above the water (Alternatives 3, 4, and 5), short-term effectiveness is
quality criteria. met by reducing chromium exposure to ecological

receptors.- --For--AlteFnative 3,--Cont;linmem,-- there
Botlt -Aiternat;ves- 4--and 3- (the pump-arai-treat would be unavoidable short-tcrm impacts to the
alternatives) and the Alternative 3, Containment , riparian and terrestrial habitat and their inhabitants, as
would be designed with -the_intent_of- achieving well as to cultural resources. These impacts would be
applicable water quality criteria in the river substrate mitigated, to the extent practicable, during
either by retarding the flow of groundwater or by construction.
removing contaminated groundwater before it
discharges-to the _river. ---Because there_ are

- ' with -'uncertainties associated wlm utese auetvatives, the
interim remedial measure system may be modified or
expanded as necessary -during implementation to
achieve remedial action objectives.

This-criteria is tnet by the containment and
removal/treatment ( ion exchange and reverse
osmosis)/disposal alternatives. The No Action and
Institutional Controls/Continued Current Actions
alternatives will not be effective in the short term.
Adverse effects are expected to be minimal for

- Contaittntent, -ltowever;_ wotld -not--meet -AItARs - Rlternative-5 -(ion--exehange-treatmeat)-but-slightly,
- ______ __appllsableto reinjection Qf_effluent^because effluent greater for Alternative 4 (reverse osmosis trcatmem)

treatment (which is required by the ARARs governing because of the requirement for sludge disposal.
-e:r.;w3an), is not ^ w...r: of this alternative. By
using the treatment Alternatives 4 and 5 (ion exchange ImpietnentabBity - The No Action and Institutional
and reveFSe osmosisy, At€Ans w;u:d be mttorivaived ^ontroisf€antinned Current Actions aiiernafives are
under-gection-121 of CERCLP.-beforGtreatedfffiuent------- - already in-place ar: da n t involve implementation.
can be reinjected. In addition, ARARs for disposal of The technology for the ion exchange treatmem

->•emoved chrnmiutmwillalsn he met: aternative-iswell established-and-easily-implemented.
The reverse osmosis treatment alternative is somewhat

Long-Term Effectiveness and Permanence - The ion more difficult to implement. The containment
exchange treatment alternative would be the most alternative using vertical barrier technology is difficult
effective and permanent in reducing long term risk, to implement because of geologic conditions. The

- --s,:cluding-€isltef-exposumtoAo:os.^z-eeeptors;-and hydra,ilic barrier technology is relatively easy to
the system could be expanded. The reverse osmosis implement.
n^eatmrnt altneeafive urnnld be more difiroJt to..^......-... ....^...^...^ ......... .... ........ ............ ...

- expand should-increasedgroundwater-Fecove:; rates Implementation of any of the remedial alternatives
be required. The containment alternative would would not preclude close coordination with state and
provide protection of the river by limiting the federal r-espureeagewies, Indian Tribes, and Natural
.igF2tion-af eantamttiantsi.^.tE-2198-F#VeI^ bUt--Ihere ---_IZesot[rCe--Ti,iitee"s to a4oid or minimize fnrlhOr

------- -- --------would-beno reduetion in-ihc-mass of contaminants in impacts to ecological receptors while conducting
the aquifer, except by natural processes. Under the remedial activities.
containment alternative, contaminants would

11
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Cost -_Qithe thivelternatives ;udged most likely to
meet the interim remMial me+nrcn vnsi (Alternativec. __

3, 4, and 5), the lowest present worth costs are for
-Aiternaeive-g ,-lon-exeoange treatment and disposal
($11,200,000) and the Alternative 4, Reverse osmosis
treatment and disposal ($16,700,000). The highest
nM^nt worth cost is for the Alternative 3,,,._.......
Containment (60,100,000). Alternatives 1 and 2, the

No Action and institutional Controls/Continued

L't:.:....t Actimo-s-alterstatives,-wofild ttot-tequire capital

-investment. The caTital, operation and maintenance,

and-preseam =xortw--cteats--of each. :lte:..at-•tve---are
presented in the altetttative descrtptiqtts above. Costs_
prsenfa; -are-pre9iminary; and-are--presented-for
comparison putposea only. A definitive cost estimate

-_fixft ^At't;g^mit-wiii n̂-rEw9rt^ asSrutfi 4g
remedial design.

--StateAcceptance - .ocState-of'.Vashington-oonc•urs
with the oreferred altemative,

term.

Ecological review of the 100-KR-4 Operable Unit
indicates that the sites to be impacted by the proposed
interim remedial measure are located within areas
previously disturbed by pre-Hanford Site agricultural
activities and by previous reactor operations at the
Hanford Site. Because of the previous disturbattce,
ecological or cultural resources are not expected to be

------ sigtl:f:caatly impacted by the interim remedial measure
proposed in this plan.. However, Cultural and Natural

_ResJ71'M.2-Rttvlewu-w9ll be Cosid;lCted Nitva tv'cai.i. well

--- Biting-ts! determine the potential impacts associated
with specir5c actions. Mitigation measures will
include actions to minimize dust, use of protective

^^^--^tLpt^ient M - miriiini^^ workerlrpoyttres,_c'aenrol

scheduling of site work to minimize disturbance to
wildlife, archeological monitoring and/or data

-- ----reeovW, as appropriaio, and revegetation of the site
fnllnwiproa interim a_etinn.

Community Acceptance - The EPA, Ecology, and
fhn rl(1F ^rn enliritino :nmtt frnn, th. rnmmnniw nn---- --- ...^ ...... ..... .............6 ...r... ....... ...., ...............^ ....
th. :nrnr:.., .n__ rn rh. t.:.... :.: . .:..e.,

Vcomments and participation in apublicVmeeting.
Communiry acceptance of the preferred alternative
will be evaluated after the 45-day public comment
per&-J --,- ^--v--- --------' `--- `-

---,.,•.---- u enw. ^ummems receiveu irom Inc puone,
combined with information in the Administrative

.a _ ... ........:«....,4...,--wL -- - use --to--evaluste ,..n.....,.....y

- ^au.cytanC.e in a r°cayvuiiicr^ai "awiuuruj 'ui wc tcUitu

or decision tor the mterun remedial measure at the

100-Ktt-4 Onerabie Unit.

EVALUATION OF POTENTIAL
AT T^Ar"

The environmental consequences of implementing the
remedial altemative_s, including potential short-term

diau.t and uulreCt Impacwi, ua'vc bccu e^siJated in

Section 6.0,_Detailed Analysis of Alternatives, in the

100-KR-4 Focused Feasibility Study. Impacts are

expected to be limited to potential exposure of
remediation workers to hazardous or radioactive

b^^es, sbort-term indirect impact to wildlife from
construction noise, and disturbance of the land area

deSignated -for--we'iu, ul^iipmcni, auu tm:uutca.

Ii,emovalof gCDttndwiter-S8n<2mi.'Iatlok2R. eXt._ted to
improve rather than degrade ecological conditions in
the-.i..er.,,.T41E C'.ttntttath.. -3mpact_tTf-itFa!ementi.^.v

--- ------ -- -- - ^--__--^
-rCa.`.43"..able t.:re6..^..°obl... re"`uau'w^I aetivui li. 1w Atca

operble units is expected to generally improve
ecoiogical conditions in the iuu Areas in the iong

12



95153601000
1N1F'%M t -VC-1 1i

Vv DraftB

„ r rr^ 1^rnoa^,r^ N,"'^`^ .^Q$^^-- -- - „ ......^..^...,^..^..^TIO
^oS

1be Administrative Record documents the baaia for Tbis Proposed Plan is available for review at the
cleasnlp-dcciai^.-It_canbsaevisvredat-the-folloseing- foll^;mg Pohtir l^e,rmAt;M, uWeitories:
locations: I

a__-_. n:
"

ti_
----- -------- %. wicut of cuc15Y - ivu

u
uauu vpcraii0nv

.. ^attvsRrcord-- --- -
2440 Stevens Center Place

--Rtwm 1101
- - Richla„^i Woahinnenn 001M- ...^... .^„....e..... ^^......

(509) 376-2530
:...^.. ..-"'- - --- - tti iiv: iitooi iWm --^ --- - --- -

University of Washington, Suzzallo Library
Oovernment Publications Room
Sottle, `.LasF.W6Wn 98195

1(206)543-4664
ATirl: - Eieatwr Chase

U. S. Environmental Protection Agency, Region 10
1200 6th Avenue
Seattie, Washington 98101

-4206',553-AAr
ATTN: Karen Prater

Wasaingwit ;tate Deparnnent of Ecology
Nuclear Waste Library
300 Desmond Drive S.E.
-Lacey, Waahinb.ott -98503
(360) 407-7097
AI[N: Marilyn Smith

Department of Energy Richland Public Reading

State I.iniveraitv: -T17-(,;itieS

100 Sprout Road, Room 130 West
Richland, WA 99352

(509) 376-8583
ATTN• Tnrri Trmih

SUPPORMG DOCUMENTS"

The-eublic iaQneouragedto rev'tew the followin8 documents at tne Adminisiraiive Record locations identified
above to gain a better understanding of the 100-KR-4 Operable Unit:

• Remedial %nvestigation/Featibility Study Work Plan for the111^XR-4 OpembleiLtit, (DOE/R1 -90-21),
Reviainn 0

Limited Field /nvesrioation fpr the 100-KR-4 Operable Unit (DOE/RL-93-79), Revision 0

• Qualitative Risk Assessment for the 100-KR-4 Groundwater Operable Unit, (WHC-SD-EN-RA-010),
Revision 0

IOOArea Feasibility Study Phases / and 2 (DOE/RL-92-1 1), Revision 0

• 100-KR-4 Operable Unit Focused Feasibility Study Report (DOE/RL-94-48), Revision 0

onzaga University, Foley Center
502 noone

rokane, Washington 99258
09) 3284220 Ext. 3844
TTN: Tim Fphrtnan

State_Univnrair; , RranfnrA Price Millar

1934 S.W. Harrison
jPottland, (3regon 97207-1151
(503) 725-3690
Attn: Michael Bowman/Susan Thomas

13
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GLOSSARY

Specialized words and terms used elsewhere in this Proposed Plan are shown in bold in the document and defined
MI^w .

Administrative Record - The t'des containing all the documents used to select a response action at a Superfund
site.

Apgiisabieer Retevant and Appropriate Requiremettfs (ARARs) - These are requirements promulgated under
-fetleral-Urseate-iawtltatspeeificallysddressZhe-circumstancesof a CERCLA cleanup action.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - A federal law that
established a program which enables the United States Environmental Protection Agency to identify hazardous
wast_e sites,snsure that theyare cleaned up, and allow other gnvernment entities to evaluate damages to natural
,esot=^^-x,- O1 RG1 A-is i^ ys^m. - 16e "Sapvrfitttd' !aw 0°RO;.A agr:ies to the 100-KR-4 Operable Uail.

=--=Conceptteal-Site-Model_- g-mt>del-that=represents the cu_^_e.^.t ^^^'.^erstanding of the physical aspects (e.g., extent
and nature of contaminationl of an ooerable unit_

Expedlted Response Action - A response action that can be taken to address contamination problems that pose
time-critical risks. A nontime-critical Expedited Response Action is utilized for releases requiring removal

----acftons that-canstar<-iater than &mondts -after a ueter-^iuaiion that a rosvvnao ts nocsssarv.

---- ------- -----FinalRenteely-Selection--The finalremedy selection-is the path of action to determine the final remedy for the-- - -
100-KR-4 Operable Unit. This path includes the preparation of the Remedial Investigation/Feasibility Study,
Proposed Plan, and final Record of Decision. Final remedy selection can occur without or following interim
remedial measures. See Interim Remedial Measure for comparison.

Fmtt^sed F^ib:6E-y ,^tttdy--Ar+c ô^er';iigsnti^y^„ a=iv^te-site that evalt:ates a Iimited number of remetlial
alternatives for cleaning up environmental contaminants .

Groundwater - Underground water that fills the spaces between particles of soil or fractures in rocks.

-- In-Situ =This refers wastady or an activity being conducted ' in piace.'

--Intesim-Retnedtal-Measnre - A-ramedia!-actaon:ttitiated at any-titnelxfcrtthe fmal-sentedial-action.-lt-iataken
at a site to aadressone or more of the contamination problems, but not necessarily all of the contamination
probletns.- The ial action is based on a Limited Field Investigation/Focused Feasibility Study and is selected

--in_an_ittteritttactioarr^,rd-of-decision.-See-FZnal-Remedy-Select9an for ^mpar'.s n.

Ion Exchange - A treatment technology for groundwater where ions of contaminants present in extracted
groundwater are exchanged for similar ions on noncontaminants. The exchange occurs within an above-ground
treatment facdity within a resin. The technology is commonly used to remove heavy metals from groundwater.

_ ___ _ iviovi.n..fn_^ _ , • , ' - Ilfe .netim. rni,4ttt&NI^n^4e7e1-. ^..._ ...o......^... -;,OnOentratinn of a partinylar CAntatlllnant allowable in drinking
svaterunder the State of Washington's Model Toxics Control Act, as amended. For chromium, the maximum
contaminant level is 50 parts per billion.

ModelToxics ControlAct - A regulation set forth by the State of Washington that provides risk-based cleanup----
levels for hazardous materials in the environment that are protective of human health and the environtnent.
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?.'auonai Contitigeee,-y Piae - The federal plan that provides the organizational sttucture and procedures for
responding to discharges of oil and releases of hazardous-substances; pollutants, and contaminants.

National Environmental Policy Act - A federal law that establishes a program to prevent and eliminate damage
to the environment. Values for this act encompass a range of environmental concerns.

National Priorities List - A list of top-priority hazardous waste sites in the United States that are eligible for
investigation and cleanup under the Superfund law.

QperableUnit --A-subset-of a!arger-CERC£,A-,ite; which is ^,Yc0ny the suhjxt of operable unit-specific-- - - .... t
ia:estigatiatls^ t^medialactit>as:=lvlcst ^ra'•_sie >trait;-in-the. I :; Arcas at •;e Hanford Site are located near
deactivated nuclear reactors.

Qualitative Risk Assessment - An evaluation of risk for a predefined set of human and environmental exposure
scenarios that assists Tri-pany Agreement signatories in making defensible decisions on the necessity of interim

---------- -Part peT][Ililiiot7-=-The c'uTn:en•iauvon ievel Of one pound of contaminant in one billion potlttds of water.

---Pore-Water -Watt:.Clhatfllls theSparr.e between riverheA sr.tiimwnt nartir.lwa

Pump-and-treat - At treatment technology where water is pumped out of the ground through wells and treated at

--- - the ground_sttrface-to-remove contaminants using one or more trr.arment technologies.

Receptor Pathway - A series of hypothetical events by which a contaminant can migrate to and be taken up by a
human or environmental receptor.

::.e t;.^e agencies lEcoiogy, the EPA, and the DOE) set
forth the selected remedial measure and the reason for its selection.

Resource Conservation and Recovery Act - A federal law that establishes requirements for the storage,
frwatm^nt and Aiemcal nf hovordnnn nroae^............ . ... _t..._........^........, ..^....

Reverse Osmosis - A water treatment technology that uses semipermeable membranes and pressures to force
water through the membrane. The membrane rejects inorganic material, such as heavy mptal; i& ghqpiiypi,
and allows passage only of water.
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